Two classes of new inequalities similar to Hardy-Hilbert inequality are showed by introducing some parameters a,b,c and two real functions φ(x) and ψ(x). Some applications are obtained.
Introduction
The following inequality is well known as Hardy-Hilbert inequality: where π is the best value (cf., [1, Chapter 9] ). In recent years, Gao [2] , Yang [3] [4] [5] , Yang and Debnath [6] , Kuang [7] , and Kuang and Debnath [8] gave some distinct improvements and generalizations of (1.1)-(1.2).
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Yang and Rassias [9] gave a new inequality with a best constant factor similar to ( where π/sin(π/ p) is the best possible.
In this paper, we have two major objectives. One is motivated by [10] , to give a generalization of (1.3) by introducing two real functions φ(x) and ψ(x). The other is to build a class of new inequalities similar to Hardy-Hilbert inequality (1.2) by introducing some parameters a, b, and c.
Some lemmas
First, we give the β function B(m,n):
where
provided the generalized integral exists. Then
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Since arctanx is strictly increasing, then
Relation (2.3) is valid. By (2.3) as a→0, we have
.
Relation (2.4) is valid. Similarly, (2.5) is also valid. The lemma is proved.
The lemma is proved.
Let
If g(s) = 1 + s and α = 1/r in Lemma 2.2, we get the following.
(2.14)
where 
By Young inequality, we get
Then (2.14) is valid. In the same way, (2.15) can be obtained. This completes the proof. 
Remark 2.5. When a = 1, and b = ∞, we get
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Main results
Now, we introduce main results. 
Then relation (3.1) is valid. Theorem 3.1 is proved.
In a similar way to the proof of Theorem 3.1, we can prove the following theorem.
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Remark 3.3. Specially, when a = 0, c = 1, and b = ∞ in Theorems 3.1 and 3.2, we get
where the φ(x) and ψ(y) are as in Lemma 2.
Proof. By Hölder inequality and (2.19), we have
lnφ(x)ψ(y) 
Then we find where Φ is as in Lemma 2.3 .
In what follows, we give the associated discrete inequalities. The proofs should be omitted.
